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Access to health services research has traditionally focused on demographic, socioeconomic, and need-
based factors, resulting in a relative lack of knowledge regarding place-based determinants. Further,
much of what we know comes from international, national, and regional study. This study analyzes
survey data (n¼1635) to explore the relationship between neighbourhood-level potential access
(i.e., availability) and realized access (i.e., use) in two Canadian cities. Controlling for predisposing,
enabling and need factors, living in a well-served neighbourhood was a signiﬁcant predictor of realized
access, particularly in Saskatoon. This suggests that the relationship between potential and realized
access may be modiﬁed by place-based factors.
& 2012 Elsevier Ltd. Open access under CC BY-NC-ND license.1. Introduction
Health care services are a vital determinant of population
health. This extends to the diagnosis, treatment, and prevention
of disease and illness, injuries, and other mental or physical
impairments. In the Canadian context, the Canada Health Act
(CHA) is the major piece of federal legislation that governs health
care. The CHA prohibits the practice of extra-billing and applying
user charges thereby ensuring access to medically necessary
health care services for all Canadians regardless of ability to pay
(House of Commons, 1984). Despite the importance of this
legislation for removing the direct costs of medically necessary
services, research has documented an increase in the perception
that accessibility is in decline (Mendelsohn, 2002; Sanmartin
et al., 2000; Wilson and Rosenberg, 2002 and 2004). Sanmartin
et al. (2000) for example, report that Canadians’ approval ratings
of the health care system declined substantially in the 1990s,
from 61% in 1991 ranking the system as ‘‘Excellent’’ or ‘‘Very
Good,’’ to 52% in 1995, and 24% in 1999. The most evident
impetus for this decline is attributed to perceived increases in
waiting times, and difﬁculties in accessing specialists and sur-
geons (Sanmartin et al., 2000). A more recent national report on
the health of Canadians shows a statistically signiﬁcant (po0.05)
decrease in the proportion of the population aged 15 and over. Harrington).
Y-NC-ND license.who report having a regular family doctor: from 85.1% in 2003 to
84.8% in 2005, to 83.0% in 2007 and 2009 (Health Canada, 2011).
Further, there are known differences in health care access and
use between particular socioeconomic and demographic groups.
A recent review of a quarter-century of health care research in
Canada reports a persistent inequitable relationship between
socioeconomic status (SES) and initial contact with the health
care system, as well as access to specialists’ services (Curtis and
MacMinn, 2008), though differences related to SES tend to be less
stark than those reported in the United States (Lasser et al., 2006).
Other research indicates the existence of similar inequities with
respect to immigration status (Lebrun and Dubay, 2010; Akresh,
2009; Asanin and Wilson, 2008; Sanmartin and Ross, 2006), social
capital (Laporte et al., 2008), education (Khan et al., 2011;
Blackwell et al., 2009; Sanmartin and Ross, 2006), and geography
(e.g., urban versus rural populations) (Sibley and Weiner, 2011;
Allan Cloutier-Fisher, 2006; Law et al., 2005; Veugelers et al.,
2003). These results have been echoed by research conducted in
other publicly funded systems (van Doorslaer et al., 2006; Hurley
and Grignon, 2006; Mangalore, 2006; Atella et al., 2004).
Considerable attention has been paid to individual-level socio-
economic, demographic, and need (i.e., health status-related)
characteristics as determinants of health care access (Wellstood
et al., 2006). From a geographical perspective, however, much of
what we know is from evidence available at international,
national, and regional scales. For example, there is a signiﬁcant
literature on medically underserviced areas (i.e., a shortage
of health workers per population served), particularly in rural
and remote areas in both developing and developed countries
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ment of a number of initiatives designed to attract and maintain
medical professionals at national and international levels to
increase availability in these areas (WHO, 2012). However,
despite what we know about the role of the neighbourhood in
terms of health outcomes more generally (e.g., Poulou and Elliott,
2010; Veenstra et al., 2005; Wilson et al., 2004; Macintyre et al.,
2002) this area of inquiry remains underdeveloped with respect
to health care access (Phillips et al., 1998), particularly in the
Canadian context.1
Internationally, the majority of neighbourhood-health care
studies have focused on the relationship between neighbourhood
socioeconomic disadvantage and provision of health care services
(Hiscock et al., 2008) particularly in settings where health care is
privately owned and operated, and health care insurance is
directly affected by SES. In the U.S. living in a low-income
neighbourhood has been linked to unmet need (Peterson and
Litaker, 2010) and access to care (LaVeist et al., 2011; Kirby, 2008;
Auchincloss et al., 2001). Similar relationships have been reported
in the UK (e.g., Campbell et al., 2001), India (Das and Hammer,
2007), and Latin America (Lopez-Cevallow and Chi (2010).
Perceptions of neighbourhood safety (Aysola et al., 2011) and
social cohesion (Kirby and Kaneda, 2006; Prentice, 2006) have
also been shown to be associated with likelihood of access to
primary care. However, many questions about the nature of the
relationship between neighbourhood factors and health care
access remain. Accordingly, this research intends to contribute
to this literature by addressing the following research question:
to what extent is realized health care access (i.e., contact with a
primary care physician) determined by neighbourhood-level
potential access to health care (i.e., physical availability of health
care services)? Towards this end, this study explores health care
access in two distinct Canadian cities: Mississauga, Ontario, and
Saskatoon, Saskatchewan.2. Research context and theoretical underpinning
Health care access refers to the ability or right to interact with
or make use of health care services. However, access is an
inherently complex concept with multiple aspects that may be
evaluated (Gulliford et al., 2002). Access may be deﬁned as
physical availability of health services (i.e., potential access), actual
consumption of health care resources (i.e., realized access), costs
associated with accessing services, or a relative measure of health
care use versus population need (Andersen and Aday, 1978). In
other words, potential access can provide information regarding
the distribution of services in a particular area and whether or not
those services are unequal or inequitable. Realized access, on the
other hand, measures the extent to which people use and
consume those services. For the purposes of this research we
are interested in these two concepts of access – potential and
realized – and the extent to which local (i.e., neighbourhood-
level) potential access determines realized access of primary
health care services.
In examining the determinants of health care access, our
research is theoretically informed by Aday and Andersen’s frame-
work of health care access (Aday and Andersen, 1974). While
their framework was introduced in the 1970s, it has been
re-conceptualized throughout the remainder of the 20th century
(e.g., Andersen, 1995; Phillips et al., 1998). The ‘‘behavioural
model for access to medical care’’ is the most frequently1 See Sibley and Weiner, 2011; Roos and Walld, 2007; Law et al., 2005;
Veugelers et al., 2003; Chan and Austin, 2008 for some recent examplesemployed model for analyzing patient utilization of health care
services (Phillips et al., 1998). The framework organizes the
determinants of access and utilization into three broad cate-
gories: predisposing, enabling, and need (Aday and Andersen,
1974). Predisposing factors are factors that determine the pro-
pensity of an individual to use services (e.g., demographic and
social factors, beliefs about health care, etc.). Enabling factors are
those that reﬂect the ability to engage with health services,
deﬁned by personal resources and availability of those services
within the community of residence. Finally, need factors refer to
current health status (Andersen and Aday, 1978). Need factors are
widely recognized as the most important determinant of health
care use, namely because those individuals who are in ill health
(real or perceived) are most likely to seek health care (Aday and
Andersen, 1974).
As research on access to health services has historically
focused much of its attention on predisposing- and need-based
individual factors, there is a relative lack of knowledge regarding
the environmental and place-based factors that may enable
access (Law et al., 2005; Phillips et al., 1998). In the Canadian
context, several studies have reported differences in utilization of
health care services at different levels of geographical aggrega-
tion. For example, after controlling for individual predisposing
factors, signiﬁcant variations in health care use has been reported
between provinces (Newbold et al., 1995; Wilson and Rosenberg,
2002). At the sub-provincial scale a recent study by Sibley and
Weiner (2011) found inequities in access to care along the rural–
urban continuum. In particular, they found that residents of small
cities that were not adjacent to major city centres had higher
rates of ﬂu vaccine use, utilization of family physician services,
and were more likely to have a regular doctor in comparison to
residents of large cities. By contrast, rural areas were the least
likely to access health services and have a family doctor. Allan and
Cloutier-Fisher (2006) found similar service utilization patterns
across the urban–rural continuum in their study of older adults’
access to care in British Colombia, Canada. At the neighbourhood
level, Law et al. (2005) found relationships between access to and
use of health care services across four neighbourhoods in
Hamilton, Ontario, deﬁned by socioeconomic status and social
diversity. Recent in-depth qualitative exploration of health care
use in Mississauga, Ontario reported unique geographic, cultural,
and economic barriers to access for immigrants manifested at the
neighbourhood level (Asanin and Wilson, 2008). Alternatively, in
an exploration of adolescent health care use, Roos and Walld
(2007) report minimal effects of neighbourhood (and stronger
family effects), suggesting that the effect of neighbourhood on
health care use is equivocal, or at least, population-dependent.
While past studies have pointed to the importance of enabling
system- and geography-related barriers to health care access (e.g.,
Wellstood et al, 2006), research that has simultaneously studied
geographic factors along with predisposing, enabling and need
characteristics has been limited. Indeed, it has been noted by
Powell (1995) that although medical/health geographers are well
suited to undertake such studies, the discipline has been rela-
tively absent from major spatial debates in health care, particu-
larly at the micro or intra-area level. He further argues that
consideration must be paid to whether health care outcomes are
reﬂected in space or a product of space (p. 48). In this study, we
have the unique opportunity to examine the relative role of
neighbourhood-level potential access (physical availability of
health care resources) in shaping realized access to health care
(actual use of those resources) in the context of a range of
predisposing, enabling and need factors. The local neighbourhood
is an important ‘‘micro’’ level of analysis because it represents the
level at which individuals interact most closely with the health
care system (e.g., family physicians, local hospitals, walk-in clinics
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directly impact health outcomes in a neighbourhood. Further,
unlike other units of analysis, such as census tracts or health
regions, neighbourhoods have meaning to the people who live
there and are the geographic unit at which local planning and
policy decisions are enacted. This research contributes to the
literature by exploring neighbourhood-level potential access as a
determinant of individuals’ health care consumption in two
Canadian cities.Fig. 1. (a) City of Mississauga, (b) city of Saskatoon.3. Data and methods
Data was collected as part of a cross-sectional survey of health
care access conducted in the cities of Saskatoon, Saskatchewan,
and Mississauga, Ontario. These two cities were selected at the
design stage for comparative purposes. Both are mid-sized Cana-
dian cities; however, each has a unique historical context, socio-
demographic proﬁle, and physical characteristics. For example,
Mississauga has very high levels of urban sprawl, with its
population spread across approximately 300 km2 (2439.9
persons/km2). In comparison, Saskatoon is less dense
(209.6 km2; 1060.3 persons/km2), and has a more traditional
urban form unrelated to other nearby population centres (as is
the case in Mississauga). Further, the population growth rate of
Mississauga is approximately 7% (higher than both provincial and
national rates), and is a primary Canadian destination for immi-
grants, resulting in ever-increasing population diversity. Compara-
tively, Saskatoon has a population growth rate of approximately
10%. Saskatoon is also a diverse city, with over 9% of the total
population being Aboriginal, with a growing share of newcomers
(Statistics Canada, 2011). Finally, Mississauga is one of 25 munici-
palities that comprise the Greater Toronto Area (GTA), and is
20 km west of the city of Toronto, whereas Saskatoon is relatively
a more isolated metropolitan area. (See Fig. 1(a) and (b).)
3.1. Neighbourhood selection and data collection
Within the ﬁeld of neighbourhood-health studies, there is
continued debate regarding the appropriate scale for deﬁning
‘‘neighbourhood’’ (Ross et al., 2004). While the majority of
research utilizes administrative boundaries such as census tracts
to represent neighbourhoods, it has been argued that these may
not adequately represent residents’ perceptions of their neigh-
bourhood (Caughy et al., 2003; Muhajarine et al., 2006). To
address this, neighbourhoods were deﬁned according to Brower
(1996) concept of ‘‘neighbourhood area,’’ which refers to a group
of homes in the same residential area that share a commonly
recognized name. For this research the deﬁnition was consistent
with the municipal neighbourhoods as deﬁned by the City of
Mississauga and City of Saskatoon.
Historically, Mississauga developed through the amalgamation
of several pre-existing communities and subsequent annexation.
Many individual neighbourhoods in Mississauga can trace their
origins and boundaries to one of these two processes. Saskatoon
on the other hand has incrementally added neighbourhoods as
urban growth has occurred. Very few neighbourhood boundaries
have changed over time and these units are used for local
planning and are recognized by most residents. We acknowledge,
however, that such neighbourhood boundaries do not deﬁne,
control, or predict individual behaviour or decisionmaking. As
elucidated further in this section, we have developed a 3 step
ﬂoating catchment methods that captures the residential units
(dissemination areas [DA]) in the vicinity of primary care centres
and the primary care facility in the location area surrounding DAs.
While the ﬁnal step in our method is to average ‘‘access’’ for allDAs within a single bounded neighbourhood the ﬁrst two steps
allow primary care locations to include residents in nearby
neighbourhoods as being locally served as well as associating
with residents (at the DA level) primary care locations that are
located outside their home neighbourhood (in those situations
when the care location is within the buffer area of the DA in
question).
In order to select neighbourhoods for survey administration,
the location of primary health care services were mapped in both
cities. Primary care refers to ﬁrst-point-of-contact for health
services between an individual and a health care practitioner
such as a family physician, nurse practitioner, or pharmacist
(Health Canada 2004). A lack of access to primary health care
physicians will therefore affect access to higher order health care.
Though the range of primary health services includes consulta-
tions with nurse practitioners, telephone calls to health informa-
tion lines, and advice received from pharmacists, for the purposes
of this research, primary care was deﬁned as family physicians/
general practitioners, henceforth referred to as primary care
practitioners (PCPs). While our data does not represent the
breadth of primary health care services, the doctor–patient
relationship is an important mechanism for ensuring timely
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healthy society (Lambrew et al., 1996).
All primary care providers in each city were identiﬁed, along
with their street address. Four different settings where primary care
services are provided by PCPs were identiﬁed: (1) PCP ofﬁces,
(2) walk-in clinics, (3) after-hours clinics, and (4) community health
centres. Physician data were retrieved from the College of
Physicians and Surgeons of Ontario (2012) (CPSO) search engine
ohttp://www.cpso.on.ca/docsearch/4 and as a digital ﬁle on CD
from the Saskatchewan College of Physicians and Surgeons for
Saskatoon in the fall of 2008. These data sources are annually
updated registries of all medical professionals authorized to prac-
tice medicine in each province. Regulated by the Regulated Health
Professions Act (RHPA), information is obtained directly from
physicians via an annual renewal form (College of Physicians and
Surgeons of Ontario, 2012). Second, the street addresses of walk-in
clinics in Mississauga were obtained from the ‘‘Health Care Con-
nect’’ search engine on the Ontario Ministry of Health and Long
Term Care website (Ministry of Health and Long Term Care, 2012),
Saskatoon walk-in clinics were received as part of the ﬁle received
directly from the Saskatchewan College of Physicians and Surgeons.
Street addresses for the locations where PCPs provide primary care
are readily available from several public sources. These include the
telephone yellow and white pages, health region listings, on-line
business and service websites, and the on-line directories of the
College of Physician and Surgeons in Ontario and Saskatchewan.
Some locations may have been counted more than once, but only if
they contained more than one family doctor, or offered more than
one type of service.
In addition to counting individual primary care physicians, the
total number of community health centres, after-hours, and walk-
in clinics was also assessed in all neighbourhoods. It was impor-
tant to include after-hours clinics because they provide an
indication of the care that is available to patients outside regular
hours rather than access for patients not associated with a doctor
in that practice (who would be served by a walk-in clinic or
community health centre). Walk-in clinics are sites where indi-
viduals can receive primary care from physicians without
appointment. They also frequently offer care beyond the typical
9 am – 5 pm work hours. Walk-in clinics are important for
individuals who do not have a dedicated family doctor or those
who are in need of care but may have difﬁculty making an
appointment during daytime hours (Brown et al. 2002).
These services were then geocoded, and a Three Step Floa-
ting Catchment Area (3SFCA) method was used to determineFig. 2. (a) Neighbourhoods of Mississauga by physician availability scorprovider-to-population measures of access for each neighbour-
hood. (See Bell et al., in press for a full discussion of the methods
employed for measuring potential access.) The ﬁrst and second
steps of the method were consistent with a 2SFCA analysis, using
dissemination areas (DAs) as the unit of analysis. This allowed us
to use a wider range of buffer sizes, from walkable (400 m) to
larger buffers that represent nearby locations to which walking is
likely unsuitable (3 km, in this case). The points of health care
supply are the point locations of practicing primary care physi-
cians and walk-in clinics. The points of demand are represented
by the Census DA centroids. The third step of our 3SFCA method
generated an access ratio at the neighbourhood level by averaging
the 2SFCA access ratios for all DAs falling within a neighbourhood.
This third step results in a neighbourhood-level access ratio that
is independent of neighbourhood size. This reduces methodolo-
gical inaccuracies because the DAs used are smaller and more
uniformly sized than the neighbourhoods while accessibility
scores relate to a neighbourhood unit that is locally relevant.
From these data, the accessibility scores were subsequently used
to identify two each of well- and poorly-served neighbourhoods in
Mississauga and four each in Saskatoon to be targeted for adminis-
tration of a follow-up telephone survey. The City of Mississauga
contains 22 neighbourhoods, which are much larger in both popula-
tion and geographic size than the 60 neighbourhoods in the City of
Saskatoon. As a result, we sampled frommore neighbourhoods in the
City of Saskatoon. Fig. 2(a) and (b) present the neighbourhoods for
each city, by 3SFCA physician availability per 1000 residents.
The survey was administered by a Saskatoon-based market
research agency — Fast Consulting Market Research. Households
were selected randomly from within each of the twelve neigh-
bourhoods (four in Mississauga, eight in Saskatoon). Of 7955
households where contact was made, 2345 were deemed ineligi-
ble due to language barriers, lack of an adult in the home, or
illness. Of the remaining 5610 households, 2193 agreed to
participate, and at least partially completed the survey, resulting
in an overall response rate of 32.3% (22.6% in Mississauga, 52.3%
in Saskatoon). Though it is impossible to determine why the
differences between the two cities exist, we offer that it may be a
function of some recent research by the University of Saskatoon,
which has partnered with the City of Saskatoon to engage and
involve the general public in social research (City of Saskatoon,
2011). There is also a substantial difference in the populations
between the two cities (i.e., approximately 50% of Mississauga
residents report speaking a mother tongue other than English or
French (Statistics Canada, 2010), which may have led to somee, (b) neighbourhoods of Saskatoon by physician availability score.
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and thirty ﬁve completed the survey entirely (n¼819 in Mississauga,
n¼816 in Saskatoon).
The survey was used to collect data on consumer dimensions
of access (i.e., realized access). For example, respondents were
asked whether or not they had a regular family physician (i.e.,
primary care provider (PCP)), the location of their PCP, and the
frequency with which they accessed services. The measure of
realized access used for this analysis was whether the respondent
had seen or talked on the telephone with a family doctor or
general practitioner about their physical, emotional, or mental
health in the previous 12-month period. Frequency of use of
health services has been used as an indicator of access in previous
research, and is recognized as an appropriate measure of realized
access (Hurley and Grignon, 2006). The survey also collected data
to represent individual-level enabling, predisposing, and need
determinants of access, as outlined by Aday and Andersen’s
(1974) framework (Table 1). Note that income was not been
included due to the high number of missing values. Rather,
education and employment status are used as proxies for socio-
economic status in this model. The neighbourhood-based vari-
ables have been classiﬁed as ‘‘Enabling (Neighbourhood)’’ factors,
and inclusion in the model allows us to test for signiﬁcant
variation between neighbourhood types, as well as city of
residence.
3.2. Variable coding
Marital status was coded as living with a partner (legally
married and common-law married) versus not (divorced, sepa-
rated, widowed, never married). Immigration status was categor-
ized as either respondent was born in Canada (reference), or
length of time since immigration to Canada (less than 10 years,
more than 10 years). Education was coded as less than high
school (reference), high school competed, and post-secondary
education. Employment status was categorized according to
Statistics Canada’s deﬁnition of participating in the labour force
(reference) versus not participating. Predisposing behaviours (i.e.,
smoking and alcohol consumption) were coded as never smokedTable 1
Variables of interest according to the behavioural model for access (Aday a
Determinant type Variable




Predisposing factors (socioeconomic) Education
Employment status
Predisposing factors (behaviours) Smoking
Use of alcohol (past 12 months)
Enabling factors (individual) Access to a vehicle
Family doctor location
Enabling factors (neighbourhood) Availability of primary care practi
City of residencea
Need factors (individual) Chronic conditions lasting or expe
six months or more
Mental healthb
Self-rated health
Been in overnight care (past 12 m
Need factors (household) Have children under age 5
Live with dependent seniors over
a There is no reference category necessary for city of residence, as se
determinants of realized access.
b The General Health questionnaire (GHQ) was used to measure menta(ref) versus current/past smokers, and no alcohol consumed in the
previous year (reference) versus at least one drink in the previous
year, respectively.
Individual-level enabling factors were identiﬁed as having
access to a vehicle (yes (reference) vs. no), and perceived location
of the respondent’s family doctor. For this variable, not having a
family doctor was coded as the reference category, versus
whether the respondent considered their family doctor to be in
or outside of their local area. The primary enabling factor at the
neighbourhood level was whether the neighbourhood could be
considered poorly-served by primary care services (reference)
versus well-served. There is no reference category necessary for
city of residence, as separate regressions were run for each city to
allow for differences in determinants of realized access.
Finally, need-based factors were coded as follows. Presence of a
chronic condition was categorized as no chronic conditions lasting
or predicted to last more than six months (reference) versus at least
one reported chronic condition. The General Health questionnaire
(GHQ) was used to measure mental health (Goldberg, 1972), and the
variable was coded as respondents reporting being mentally dis-
tressed, versus not (reference), according to accepted guidelines.
Self-rated health relative to peers was coded as being ‘‘Excellent,’’
‘‘Very Good,’’ or ‘‘Good’’ (reference) versus ‘‘Fair’’ or ‘‘Poor.’’ If the
respondent had required overnight care in a hospital in the past
year, versus not (reference) was also included as a need-based
factor. Presence of a child under 5 in the home, and presence of a
dependent senior in the home were coded as ‘‘No’’ (reference)
versus ‘‘Yes’’ if reported by the respondent.3.3. Analysis
Each variable was coded as indicated in Table 1. Reference
categories were selected by identifying the least likely category to
be associated with the outcome variable. Logistic regression was
used to explore the determinants of realized access, since these
data do not satisfy the minimum requirements for multilevel
modelling due to the small number of neighbourhoods (Maas &




No partner (Ref.) Live with a partner
Born in Canada (Ref.) less than 10 yrs. 10 yrs. or more
Less than high school (Ref.)High schoolPost-secondary
Employed (Ref.) Not in labour force
Non-smoker (Ref.) Current/past smoker
Did not use alcohol (Ref.) used alcohol
No access (Ref.) Access to vehicle
No family doctor (Ref.) Doctor not considered
to be local
Doctor considered to be local
tioners Poorly-served (Ref.) Well-served
Saskatoon Mississauga
cted to last No chronic conditions (Ref.) One or more
Chronic conditions
Not distressed (Ref.) Distressed
Excellent/Very Good/Good (Ref.) Fair/Poor
onths) No (Ref.) Yes
No (Ref.) Yes
age 65 No (Ref.) Yes
parate regressions were run for each city to allow for differences in
l health (Goldberg, 1972)
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selected to maximize model sensitivity and speciﬁcity by plotting
the receiver operating characteristic (ROC) curve. The coefﬁcients
are presented as odds ratios (ORs), with 95% conﬁdence intervals
(CIs). Odds ratios for each variable can be interpreted as the odds
of a respondent to have accessed their primary care physician in
the past 12 months, relative to the reference category of that
variable, while controlling for all other variables in the model.
More speciﬁcally, an odds ratio greater than one indicates an
increased likelihood of accessing their PCP, while an OR less than
one indicates a decreased likelihood. Overall model ﬁt was
assessed using a goodness-of-ﬁt measure (i.e., a rho-square
statistic) that has also been included in the model summaries
presented in the following section.4. Results
A summary of the Mississauga and Saskatoon samples in
comparison with the 2006 Canadian population is presented in
Table 2. The sample overall had a higher proportion of females,
and older respondents. It is also clear that the sample has a higher
socioeconomic status, as measured by education and homeow-
nership. As expected, the sample from Mississauga was largely
comprised of immigrants, while Saskatoon comparatively had a
higher proportion of aboriginal peoples.
With respect to access to primary care, a high proportion of the
sample reported having a regular primary care physician (94.5%),Table 2
Demographic and socioeconomic proﬁles of Mississauga and Saskatoon survey
samples relative to the general Canadian population.
Characteristic Mississauga Saskatoon
Sample(%) Census (%)a Sample (%) Census (%)a
Age: 18–29 7.7 18.4 6.3 23.1
Age: 30–39 7.7 20.2 9.4 16.8
Age: 40–49 23.3 24.3 15.7 20.6
Age: 50–59 25.2 17.9 24.0 16.9
Age: 60þ 36.0 19.2 44.6 22.6
Female 58.5 51.0 62.3 51.7
Living with a partner 69.7 60.3 62.1 52.8
High school education 95.4 89.7 90.2 87.5
Low Income (after-tax) 8.7 10.7 10.8 9.0
Homeowners 84.2 75.0 79.3 63.9
Immigrant 52.9 51.6 12.0 8.4
Aboriginal 1.1 0.4 3.8 9.9
a Data from the 2006 Canadian Census. Note that for the census data, the ﬁrst
age category is from 20 to 29 years.
Table 3
Reporting having a regular family doctor and contacting by city.
Mississauga(%) Saskatoon(%) Total(%) X2 p-value
Regular family 775 769 1544 0.199 0.656
Doctor (94.7) (94.2) (94.5)
No family 43 47 90
Doctor (5.3) (5.8) (5.5)
Contacted 575 597 1172 1.757 0.185
Family doctor (70.2) (73.2) (71.7)
(past 12 months)
Did not contact 244 219 463
Family doctor (29.8) (26.8) (28.3)
(past 12 months)though a chi-square test of association revealed that this was not
signiﬁcantly different between cities (Table 3). Similarly, there was
no statistical difference between cities in the proportion of respon-
dents who had contacted their PCP in the previous 12 months
(70.2% in Mississauga versus 73.2% in Saskatoon). Amongst those
living in the well-served neighbourhoods, signiﬁcantly more respon-
dents (74.2%) reported contacting their PCP about their health,
whereas their counterparts living in poorly-served neighbourhoods
reported a lower percentage of realized access (69.2%). Interestingly,
this relationship persists despite the fact that those living in poorly-
served neighbourhoods were more likely to report having a regular
family doctor (Table 4).
Two separate logistic regressions models were produced to
allow for differences in the determinants of realized access
between the two cities. The models had moderate predictive
properties, with the model for Mississauga achieving a pseudo
rho-square value of 0.102, and the model for Saskatoon 0.110. To
allow for easier comparison between the models, they have been
presented in Table 5.
A range of predisposing, enabling, and need factors emerged as
signiﬁcant in predicting realized access to PCPs. In terms of
predisposing factors, increasing age was associated with a higher
likelihood of physician contact, although the effect was stronger,
and statistically signiﬁcant in Mississauga. In both cities, females
were more likely to have contacted their PCP, on the magnitude of
approximately 1.5 times that of males. In Saskatoon, individuals
living with a partner were more likely to have reported PCP
contact in the past 12 months [OR¼1.612]. While education and
employment did not exhibit signiﬁcant effects, immigration
status was signiﬁcantly related to realized access. Speciﬁcally,
there was an overall trend indicating that immigrant populations
were less likely to have accessed their family doctor in the past 12
months. However, the effect was only statistically signiﬁcant for
new immigrants in Saskatoon (less than 10 years since immigra-
tion) [OR¼0.433] and longer-term immigrants in Mississauga
[OR¼0.659]. Predisposing health behaviours (i.e., smoking and
drinking alcohol) did not emerge as signiﬁcant in either model.
Speciﬁc to the enabling factors explored in these models, a
strong trend emerged with respect to whether or not the
respondent’s family doctor was perceived to be in their local area
or neighbourhood, particularly in Saskatoon. However, since the
reference category for this variable was selected to be ‘‘Does not
have a family doctor’’ this effect can be explained by the
difference between respondents with and without regular family
doctors. The effect of owning a vehicle appears to differ between
the two cities; however, wide conﬁdence intervals preclude any
deﬁnitive result. Finally, a signiﬁcant neighbourhood effect was
observed in the Saskatoon model. In particular, respondents living
in well-served neighbourhoods were almost 50% more likely to
have contacted their PCP in the previous 12 months, compared to
those living in poorly-served neighbourhoods [OR¼1.497]. In
Mississauga, the level of potential access at the neighbourhood
level was not signiﬁcant.
Finally, a number of need characteristics were signiﬁcant in
predicting realized access. In particular, if a respondent reported
having one or more chronic conditions, there were approximately
1.6 times as likely to have contacted their PCP in the past 12
months [Mississauga OR¼1.580, Saskatoon OR¼1.646]. Similarly,
if a respondent reported being mentally distressed, as measured
by the GHQ, they were more likely to have contacted their
physician, though the effect was only signiﬁcant in Mississauga
[OR¼2.010]. Neither self-rated health, time spent in the hospital
in the past 12 months, and presence of a young child in the home
was signiﬁcantly associated with realized access. Individuals in
Saskatoon reporting having a dependent senior over 65 years of
age living in the residence were less likely to have contacted their
Table 5
Logistic regression of realized physician access by city of residence.
Factorb Category Mississauga Saskatoon
Exp (B) 95% CI Exp (B) 95% CI
PREDISPOSING FACTORS
Age (Continuous) 1.016a (1.002, 1.030) 1.001 (0.987, 1.015)
Gender Female 1.567a (1.099, 2.234) 1.475a (1.032, 2.106)
Marital status Living with a partner 0.913 (0.606, 1.375) 1.612a (1.089, 2.385)
Immigrant status Less than 10 yrs. 0.839 (0.431, 1.633) 0.433a (0.190, 0.987)
10 yrs. or more 0.659a (0.456, 0.954) 0.677 (0.366, 1.253)
Education High school 0.722 (0.289, 1.803) 0.891 (0.474, 1.674)
Post-secondary 1.088 (0.427, 2.770) 0.965 (0.494, 1.882)
Employment Not in labour force 1.127 (0.761, 1.667) 1.026 (0.680, 1.549)
Smoking Regular/occasional smoker 1.330 (0.797, 2.218) 0.845 (0.494, 1.446)
Alcohol Used alcohol past 12 months 1.287 (0.857, 1.936) 1.162 (0.749, 1.802)
ENABLING FACTORS
Access to vehicle Owns a vehicle 1.343 (0.749, 2.409) 0.865 (0.485, 1.542)
Doctor location Doctor is in local area/neighbourhood 1.332 (0.648, 2.741) 3.663c (1.815, 7.387)
Doctor not in local area/neighbourhood 1.107 (0.512, 2.390) 3.238c (1.637, 6.405)
Potential access Well-served neighbourhood 1.111 (0.792, 1.561) 1.497a (1.038, 2.161)
NEED FACTORS
Chronic conditions One or more conditions 1.580a (1.069, 2.333) 1.646a (1.110, 2.440)
Mental health Distressed 2.010a (1.136, 3.555) 1.567 (0.858, 2.860)
Self-rated health Fair or Poor 0.817 (0.488, 1.368) 1.364 (0.821, 2.265)
Previous care Been overnight in hospital past 12 months 0.798 (0.437, 1.456) 1.396 (0.770, 2.534)
Children under 5 yrs. Yes 0.703 (0.377, 1.312) 0.733 (0.361, 1.487)
Seniors over 65 yrs. Yes 1.068 (0.568, 2.008) 0.368a (0.162, 0.840)
Rho-squared 0.102 0.110
Model sensitivity 79.3% 80.2%
Model 1-speciﬁcity 55.5% 56.1%











Regular family 761 783 1544 4.755 0.029
Doctor (93.3) (95.7) (94.5)
No family 55 35 90
Doctor (6.7) (4.3) (5.5)
Contacted 606 566 1172 4.995 0.025
Family doctor (74.2) (69.2) (71.7)
(past 12 months)
Did not contact 211 252 463
Family doctor (25.8) (30.8) (28.3)
(past 12 months)
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the previous 12 months [OR¼0.368].5. Discussion and conclusions
The goal of this study was to characterize the role of neigh-
bourhood-level potential health care access as an enabling factor
for individuals’ realized access to care as measured by contact
with a PCP about physical, mental, or emotional health in the
previous year. By exploring the determinants of realized access in
neighbourhoods located in two similar, yet unique municipal
settings (i.e., Mississauga and Saskatoon), we were able to show
that likelihood of PCP contact is inﬂuenced by both individual
characteristics, and elements of place (e.g., neighbourhood avail-
ability of health services, characteristics of municipalities). Thisstudy contributes to the growing volume of literature that high-
lights the role of place, and neighbourhood in particular, in health
care utilization.
Firstly, there was evidence that both individual need and
predisposing factors inﬂuenced PCP contact. Increasing age and
gender are consistently reported as important predictors of health
care access throughout the literature (Wellstood et al., 2006), and
necessarily should be included in any explanatory and predictive
models as control variables. Living with a partner (either married
or common-law married) predicted higher likelihood of use
in Saskatoon, though the relationship did not emerge in the
Mississauga model. The health beneﬁts of marriage have been a
topic of interest since the mid-1900s, clearly reﬂected in a
positive relationship with life expectancy and health care use
(Somers, 1979). However, our results suggest an equivocal rela-
tionship between the two cities. Confounding with age and other
D.W. Harrington et al. / Health & Place 18 (2012) 814–823 821socioeconomic variables have been found to mediate the relation-
ship between marital status and health care use (e.g., Joung et al.,
1995), perhaps explaining the differences in signiﬁcant covariates.
The relationship with immigrant status and time since immigra-
tion showed a tendency towards immigrant respondents being less
likely to contact their PCP in each city. We offer two complementary
explanations for this relationship. It is interesting to note the parallel
with the healthy immigrant effect (Asanin Dean and Wilson, 2010;
Newbold, 2005). That is, when immigrants arrive in a developed
host country, they typically exhibit better health than the native
born population in terms of self-rated health and presence of
chronic disease. In this case it may be that recent immigrants are
less likely to exhibit the need-based factors that determine health
care access and use. However, over time, and particularly at the 10-
year mark, immigrant health tends to decline to levels equal to or
even worse than that of the host country (Newbold, 2005). This shift
in the relationship is not evident in our model of realized access. We
suggest that this may be explained by the known challenges in
accessing health care, in particular in terms of securing a family
doctor for immigrant populations (Asanin and Wilson, 2008). This
relationship may be particularly strong for new immigrants, as
Sanmartin and Ross (2006) report new immigrants being 2.5 times
more likely than those who are Canadian-born to report difﬁculties
accessing both routine and immediate care. Given the large and
growing population of immigrants in Canada, further investigation
of the relationship with health care access is important and
supported by the ﬁndings reported here.
In terms of need-based factors, presence of one or more
chronic conditions lasting or expected to last longer than six
months (including, but not limited to: long-term skin conditions,
hay fever, arthritis, asthma, emphysema, high blood pressure,
heart disease, high blood cholesterol, diabetes, urinary problems,
and stomach ulcers) was a strong predictor of realized access in
both the Mississauga and Saskatoon models. Mental distress,
measured by those reporting high GHQ scores, predicted a two-
fold likelihood of access in Mississauga and while the same
direction of relationship emerged in the Saskatoon model, it
was non-signiﬁcant. Need-based factors are consistently related
to use in the literature (e.g., Wellstood et al., 2006; Blackwell
et al., 2009; Sarma and Peddigrew, 2008; Khan et al., 2011). It is
interesting to note that a ‘‘household need’’ factor emerged as
signiﬁcant in the Saskatoon model. Speciﬁcally, respondents who
reported having a dependent senior in the home over 65 years of
age were much less likely to have contacted their PCP about their
own health in the previous year. This could reﬂect the responsi-
bilities of the adults of the households as primary caregivers,
potentially foregoing their own health care needs in lieu of
focusing on the needs of dependent seniors.
The focus of this study was on the neighbourhood as an
enabling milieu for health care access. Preliminary analyses
suggested that despite higher proportions of having a regular
PCP among respondents in poorly-served neighbourhoods, those
living in well-served neighbourhoods were signiﬁcantly
more likely to actually access their PCP (Table 4). This raises
questions about the effects of travel time on health service use.
Poor travel times have previously been associated with reduced
PCP visits and use (e.g., Hiscock et al., 2008), suggesting that the
inconvenience of travel may prevent people from seeking care.
However, the logistic regression model suggests that the percep-
tion of PCP’s location being inside or outside the respondent’s
local area was not important for use. Rather, this variable
indicated that only having a PCP or not was important for access,
regardless of whether or not the PCP was perceived as being in
the local area.
Local physician supply has been related to outcomes
of primary care in previous studies of access. For example,Guttmann et al. (2010) reported that physician availability at
the county level predicted PCP visits, and proportions of new-
borns without early follow-up. Our analysis extends this notion
and suggests that the effect of neighbourhood-level potential
access must be explored within broader contexts (e.g., munici-
pality) to understand the nuanced relationship with realized
access. At this juncture, we draw attention to the parallel with
previous work on place effects on health by Macintyre, Ellaway
and Cummins (2002). Like place effects on health, there does not
appear to be one consistent area effect on health care access. The
relationships reported here suggest that ‘‘there appear to be some
area effects on some health [care access] outcomes, in some
population groups, and in some types of areas.’’ (p. 128 — text in
square brackets added to original text).
Speciﬁcally, this study found that living in a well-served
neighbourhood was more important for realized access in
Saskatoon (OR¼1.497, po0.05) than was found for Mississauga
(OR¼1.111, non-signiﬁcant). We suggest that this effect may be
related to the relative isolation of Saskatoon as a municipality,
compared to Mississauga, which is surrounded by several other
municipalities that comprise the Greater Toronto Area. That is, it
is possible that it may be more feasible for residents of
Mississauga to travel to an adjacent city to access health care,
than residents of Saskatoon, who may be limited in terms of such
options.
The results may also stem from the differences in the size of
natural neighbourhoods in Mississauga (larger) versus Saskatoon
(smaller). That is, it is possible that residents of well-served
Mississauga neighbourhoods may have to travel further within
their deﬁned neighbourhood to seek care. In this case, it may be
closer for these residents to travel to an adjacent neighbourhood.
This ﬁnding is important, as it suggests that broader geographical
contexts may modify the relationship between neighbourhood-
level potential access and realized access. However, the reasons
speciﬁc to the nature of this relationship are unclear, and may
best be elucidated with further research, including research that
accounts for travel to care in and outside neighbourhood of
residence, and speciﬁcation of spatial autoregressive models. This
research also raises questions around neighbourhood self-selec-
tion. That is, people with greater health care needs may choose to
live in well served neighbourhoods. Though this direction was
beyond the scope of this paper, it raises an interesting possibility
for future research, potentially best addressed through qualitative
inquiry or longitudinal analysis.
This study does have limitations. First, as with any study of
neighbourhoods, the modiﬁable areal unit problem must be
acknowledged (Openshaw, 1984). That is, the choice of neigh-
bourhood boundaries may inﬂuence spatial outcomes. As such,
the results presented must be interpreted in the context of our
rationale for selecting natural neighbourhoods presented in the
methods section. Second, by design the sampling strategy
excluded households having cellular telephone service only (8%
of households), and those without telephones (2%) (Statistics
Canada, 2008), further approximately 7% of all numbers are
unpublished (Chang 2011). This is a potential source for bias,
and should be considered when interpreting results reported
here. A third potential source of bias is the recall bias associated
with the main outcome measure (i.e., Have you contacted your
family doctor in the past 12 months regarding your physical,
mental or emotional health?). There is no way to evaluate how
well our sample could recall their previous contact with their
PCP; however, due to the short period of recall, we maintain that
the overwhelming majority of respondents reﬂected their actual
experience. Fourth, this study evaluated access in a small number
of neighbourhoods in each city. Extending this type of analysis to
more neighbourhoods, potentially in more cities, would lend itself
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begin to explain some of the relationships reported in this study,
and attribute a relative contribution of individual- and contex-
tual-level factors. Finally, there were some elements of the Aday
and Andersen’s (1974) framework that were not included for
analysis due to data limitations (e.g., beliefs about health care).
Developing a multilevel study that included factors missed in this
study would be an opportune area for future research, and may
increase the moderate predictive power exhibited by the regres-
sions reported here.
Despite these limitations, this study makes several contribu-
tions to the existing literature on determinants of health care
access and use. Speciﬁcally, this study has focused on local
‘‘micro’’ geographical scales (Powell, 1995) — speciﬁcally the
neighbourhood. As discussed previously, much of what we know
about access to health care is from evidence available at interna-
tional, national, and regional scales. This study echoes the ﬁnd-
ings of others (e.g., Law et al., 2005) that suggest research on the
place effects on access to care be conducted at smaller geogra-
phical scales. Second, this study has found that the neighbour-
hood has the potential to directly impact the health outcomes of
its residents by (partially) determining access to health care. In
particular, this suggests that equal and equitable distribution of
health care resources between and among neighbourhoods may
contribute to better population health by increasing realized
health care access. However, our research extends this argument.
That is, we found that potential access at the neighbourhood-level
was important in one city (Saskatoon), and not the other
(Mississauga). This result suggests that a broad approach focused
solely on density of PCPs to may not be the most effective solution
for improving access to and uptake of services in all places. It is
hoped that future research continues to characterize the relation-
ship between potential and realized access, and how this relation-
ship is mediated by individual-factors, and modiﬁed by broader
contextual factors. As the relationship becomes clearer, it will be
possible to leverage this knowledge into policy aimed at reducing
inequalities and inequities in health care access.References
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